The role of fatty acid metabolites in the differentiation of the human monocyte-like cell line U937.
The human monocyte cell line, U937, can be induced to terminally differentiate into macrophage-like cells when treated with gamma-interferon. However, if these cells were treated with gamma-interferon and esculetin, an inhibitor of the lipoxygenase pathway, or BW755C, an inhibitor of both the lipoxygenase and the cyclooxygenase pathways, a marked inhibition in cellular differentiation occurred. In contrast, inhibitors of only the cyclooxygenase pathway had no effect on differentiation. These studies suggest a role for lipoxygenase products of arachidonic acid in the differentiation of the human U937 cell line. Arachidonic acid utilized in the production of eicosanoids is derived from phospholipids by the action of phospholipase A2 and phospholipase C. When U937 cells were cultured in medium supplemented with gamma-interferon, there was a striking increase in the level of phosphatidylcholine and phosphatidylethanolamine-specific phospholipase A2 activities and phosphatidylinositol-specific phospholipase C activity as compared to control cells. More ever, although there was not a significant difference in the incorporation of labeled arachidonic acid or linoleic acid into the major phospholipids of differentiated U937 cells as compared to undifferentiated control cells, there was a marked increase in the relative amount of the labeled arachidonic acid released from the differentiated cells as lipoxygenase products compared to cyclooxygenase products. These data suggest that lipoxygenase products may be essential in the differentiation process of U937 cells and that enhanced phospholipase enzyme activities that occur during differentiation help explain how arachidonic acid becomes available to form lipoxygenase products.